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The single-particle shell model and nuclear moments

ates predicted by the shell model. I TABLE 7.1 Properties of selected odd-proton nuclei

the model, e.g.

l; is the state of motion of the odd proton. For the deformed nuclei | is not a goaod

+) quantum number. The symbol I™ gives ground-state spin and parity.
) Z A Awm | I~ i i
. i miiny Qb Predicted configuration

1d), parity even (+) ' of protons (Fig. 7.4)
nultiples of the fundamental spin Isip lpsp 1pyp
to be the spin of both proton and 1 1 H S172 é" 2-7 — 1
en together with magnetic dipole  j 37 L pp 3T (32565004 2 1
by optical hyperfine spectroscopy j 7L N Pz 2 U283 — 2 4 I
yiments using both liquids and 8

a$~of atoms and molecules. The
utrons to pair off suggests, quite

Idg, 25y, 1dy,

that even-N-—even-Z nuclei have 9 18 F Sz ‘3“ 2629 — 1
Uv. it al foll . del 11 23 Na (dspa) { 2: 014 3
y, 1t also Iollows m a mocel- 19 38 K dy; 3% (0-391) 0055 6 2 3

an odd-A nucleus is equal to the

j=1+s of the odd aucleon, all

le to zero resultant. The spins of
inge abruptly at the magic num-
Id-proton nuclei in Table 7.1.
a nucleon number just below a

' ——
2145 S¢ fy,, I Qgga@no-zz 1
25 55 Mn (5o : 04 5
27 59 Co f,, I a6

I"-a-‘ll-IIN

2

0-4 7

le excited states with a spin value

of the ground state, e.g. I, =2
sason for isomerism {Sect. 9.2.2})

ydd-mass nuclei which are well -
lel can be predicied by a simple
1 of the Landé g-factor in atomic

63 Cuo  pia %— 2-223
= 2-016
 2-106
1~ 0114
i 5.5m

2oy s 2pip lgep

—0-18 1
0-19 3
031 4 3
— 4 6 1
0-82 4 6 2

sy the equation

i (7.10)

um number, py is the nuclear N
ryromagnetic ratio given b I 254
Jy gﬂ g y 1531 Eu <2 g-!- 3.464
3 165 Ho — - 4.37
—g )M (7.11 175 Tu — %*" 2.93
‘ ¥ fGi+1) i 181 Ta — E+ 2.36
185 Re . dg, 3 3172
: the orbital and intrinsic spin 197 Aw  d 3 0-145
P 203 T si,f _4,2_" 1-612

ucleon concerned (see Appendi

-0-37 1
i-1 8 5
3-0
56 Deformed nuclei
4-2
27 8 & 11
(-58 8 6 12 3
—_ 8 6 12 4 i

atal angular momentum quantum

‘he nuclear spin quantum numbe:

1 knowledge of I, the l-value a
ite can be predicted. In general] 5
jnantized, change when spin val :

he same periodicity, illustrate

hgs 27 4080

Uy 1hgy 3pap 2Usp

=035 1

: 1 For '°F, 7By, 1218h, ®Re and °°Bi deviations from the level order of Fig.
are seen,
L;"Na and **Mn the observed spin must be explained by coupling of equivalent
leons or by deformation (Ch. 8).
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4.11 ‘Taking the nuclear density in the shell model to have the radia] Spin-orbit

dependence given by the (Woods-Saxon) expression po[entia]ﬁ _Vsu[‘FVE
/\ /T
ot : s
Po ‘%U : 7
£ = [fl \\ / so —VE
[+ e~ R VANCN:

obtain an expression for the spin-orbit potential F,. Using the results of
example 4.5, verify qualitatively the conclusions illustrated in figure 4.4.
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